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® Technisches Problem der Erfindung 

Eine dor Schwierigkeilen oiner Punktion liegt darin, die 
richtige Eiodringlfefe fur die Kanule oder Sondp *u errei- 
chen. Dieses gilt urn so mehr. je prof under sich die 
Zielsiruktur befindet. For einige Punktionsformen smd tech- 
nische Hiffsmittel bekannt (Ausnutzung des Liqoorroum- 
drucks bei der Lumbatpunklion. Sonographie). 
Losung des Problems 

Die Gewebe und Korparflussigkeiten heben einen urner- 
schfedBcbcn elektrischen Uitungswidorstand. Dies wird in 
der vorbegendeo Erfmdung oosgenotil, indent sich an der 
Spitze der KenGJo. oder Sonde rwei Elektroden befmden 
soUen. Die Umsetzung des Leitungswiderstandes in ein 
vorzugswebe okustisches Signal ertaubt dem Ponkteur 
RuckschlOsse aid die gerade durchdrungene Korperstruktur. 
Anwendongsoobiel 

Jede Punkiion. bei der cine dorch dieses Hilfsmitte! vcr- 
mehrte Sicnerhett den lechroschen Aufwond rechtfertigL Da 
der Leitungswiderstand im Vergleich mit Geweben bei 
KorperfKissrgkeiten om niedrlgsten ist, kommen bevorzugt 
Punktionen von Korperftussigkenen in Betrachi. 
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Beschreibung 



Die Erfindung beziebt sich auf die Punkuon von flQ> 
sigkeitsgefiiDten Hoblraumen im menschlicheji Korper, 
wie es in der Metfizin haufig nbtwendig ist; so zum 5 
Beispie) die Venenpunktion, die Punktion von 
. Lymphknoten und die Liiinbalpunktion des liquors. 
Die Schwierigkeit bei der Punktion Begt bekannter- 
maBen darin, daB der Punkteur riicht mil eigenen Augen 
m den Patienten hineinseben kann. Zwei Groflen sind 10 
dabei zu berucksichtigen: die Enstrchrichtung und die 
Ensiichtief e. Der erfahrene Arzt weiB um die Anatomie 
des zu pujiktierenden Korperteils zur Genuge, um die . 
Kanule an die richtige Stelle an der Korperoberfiacbe 
zu setzen und sic in der richtigen Rjchtung einzuslecbeik 15 
Die richtige Einstrchtiefe erkennt er daran, daB beiro 
Obergang vom Gewebe m den frossigkeiisgefQllten 
Hohlraum dcr Reibungswid erst and geringer wird Bei 
schwierigen Punkttonen, zum Beispie) der dcr Amnipn- 
flDssigkeit, is! es darCber hinaus gebrauchlich, die Posi- 20 
tion der NadeJ mil UltraschaUaufnahmen zu uberwa- 
chen. 

Dennoch, weil die cingangs genannte Schwierigkeit 
eben immer vorhanden bleibt, kpmmt es immer wieder 
zu nuBgluckienPunktionsversuchen. und dies nicht nur 25 
bei unerfahrenen Arzten. Mehrfache Punktionsversu- 
che stellcri fur Patient wie Arzt eine siarkc psychische 
BeJastung dar. MiBglucktes Punktieren kann zu Sch5- 
den beim Patienten fObren. Es konnen Ham a tome ent- 
stehen, GefaBe konnen sich verschlieBen und andere 30 
iairogene Schaden konnen auf ire tea 

Die roeisten Punk tion en beziehen sich auf.Fhjssigkei- 
ten ira Korper. Es ist bekannt, daB in Korpergeweben 
die DurchI3ssigkeit fflr lonenstrdme geringer ist als in 
KorperflGssigkeiten. aurgrund der Behinderung der lo- 35 
nenstrdme durch zelhilare Strukturen Die elektrische 
Leitfahigkeit von Blut wird mil 0,01 19 Siemens/cm an- 
gegeben (Documenta Gcigy Wissenschaflfiche Tabei- 
len, 6. AuR I960} was ein em spezifischen Widerstand 
von ca. 83 Ohm • cm entspricht Der spezifische Wider- 40 
stand von Hirngcwebe liegt bei 600 Ohm * cm, der von 
Tumorgewebe des Gchirns bei 200 Ohm • cm (R. Mill- 
ner und R. Ricbwien, Grundlagen der Medizinischen 
EJektronik, Akad. Verlagsges. FranMurl/Main 1969} 
Dieser Erfindung liegt die Idee zugrunde, an der Spitze « 
der Punktionskanuie zwei EJektroden anzubringen und 
den clektrischen Widerstand zwischen ihncn zu messen. 
Beim Einstechen in den Korper sollle sich beim Ober- 
gang vom Gewebe in den nussigkeitsgef Allien Hohl- 
raum ein Unterschicd im gtmcsstnen Widerstand zwi- 50 
schen den Kanulenelektroden ergeben, woraus sich die 
richtige Einstichtiefe erkennen IieBe. 

In der Zeichnung ist ein Ausfuhnmgsbetspie) des Gtf- 
genstandes der Erfindung dargestellL Eszeigen: 

Fig. 1 eine erfindungsgemaBe Spritzenanordnung in 55 
der Seitenansicbt und das angestochene Gewebe im 
SchnitL I und 2 sind ubbche Einmalspriizen-Kolben und 
-Zylinder,3 ist eine mil zwei EJektroden versehene Ein- 
malkanule. 4 ist ein Sleeker, der das optische und akusti- 
sche McBgerat 5 mil den EJektroden verbindeL 6 ist das u 
Gewebe, und 7 ist der flussigkcitsgefulllc Hohlraum. In 
Fig. 1 hat die Kanule den Hohlraum noch nicht erreichL 
Fig. 2 zeigt die Kanule in der Flussigkeit. Das McBge- 
rat gibl ein optisches und ein akustbehes Signal ab. 

Fig. 3 zeigt eine Spritze. die den Hohlraum bereits 65 
durchstochen hat. 

Rg. 4 zcigi einen Graphen, der die Signale der Fig. ) 
bis 3 zusammcnfaBl. 



Rg. 5 zeigt den Aufbau des MeBgerates und den Auf- 
bau der Kanule (siehe auch Fig. 7} Das Meflgerat ist ein 
Stromkreis, in den ein Signalahzeiger (im emfachsten 
Fall ein Widerstandsmesser) und eine StromqueDe ein- 
gebaut sind. Der Strom kann Gleichstrom, oder, zur 
Umgehung von Polartsatkmseffekten, Wecbselstrom 
sein. 8 und 9 sind die beiden Pole des MeB-S tromJcreises, 
die mil deh Kanulenelektroden 11 und 10 der Kanule 12 
verbunden sind Die EJektroden sind Beschichtungen 
der AuBen- und Innenseite der KanOJe mit leitendem 
Material, wobei die Kanule selbst nicht Jeiten solL Um 
Pole und Elektroden leichter zu verbinden, ragt ein Seg- 
ment der hier im Schnitt dargestellten KanQle uber die 
Kanulenbasis hinaus. AuBen- und Innenelektrode sind 
so gut zuganghch Fflr die PoIe des MeBstromkreises. 

Fig. 6 zeigt die Kanule in der Seitenansicht An der 
Kanulenspitze kann man sehen, wie der nichtleitende 
KanOlenkorper die beiden EJektroden trennL 

Fig. 7 zeigt einen Querschnitt durch die KanQle. Im 
Dreischichtenbau sieht man die nichtleitende KanQle 
und die auBen und innen aufgeschichteten Hektroden 
15 und 14 auf 13. 

Fig. 8 zeigt eine Alternative in der Elektrodenkon- 
struktion. Auf dem Nichileiter 16 sind die Elektroden 17 
und 18 seitlich auBen aufgeschichteL 

Bei schwierigen oder bereits miBgluckten Punktionen 
oder bei geringer Erfahrung auch sonst greift der 
Punkteur nun auf dieses erfindungsgemaBe Gerat zu- 
ruck. Mit Einschalten und Anstecken des MeBgerates ist . 
die Apparatur betriebsbereit Punktiert wird wie ge- 
wohnL Ein z. B. liefer Jon zeigt dem Punkteur, dafl er 
sich noch oder scbon wieder im Gewebe befindeL Ein 
hoher Ton signalisicrt, daB sich die Kanulenspitze in der 
Flussigkeit befindeL Schon beim Einfuhren der Nadel 
erhalt der Punkteur ein sicheres Signal, ob er sich in der 
FlOssigkeit befindeL und nicht erst beim Ansaugen. 



Patentanspruche 

1. Vorrichtung zur PrQfung der Eindringtiefe einer 
Hohlnadel, Sonde u.dgL in einen menschlichen 
oder ticrischen Korper, dadurch gekennzeichnet, 
daB sich an der Spitze der Hohlnadel, Sonde u. dgL 
zwei EJektroden befmden, welche mit den beiden 
Polen eines zu diesen Polcn hin offenen Stromkrei- 
ses verbunden sind, der den elektrischen Wider- 
stand oder eine andere elektromagnetische GrdBe 
zwischen den beiden Polen in ein Signal umsetzt. 

2. Hohlnadel, Sonde mdgl. nach Anspruch 1, da- 
durch gekennzeichnet, daB die zwei Elektroden von 
der Spitze bis zur Basis der Hohlnadel. Sonde u. dgL 
verlauf en und dort zur Verbindung mit dem Strom- 
kreis vorzugsweise in einen Sleeker bzw. in eine 
Buchse enden. 

3. Hohlnadel, Sonde a dgL nacb Anspruch 2, beste- 
hend aus nichtleitcndem Material mil zwei Elektro- 
den a us leitendem Materia), diese entweder im 
nichtleitenden . Materia) verlauf end oder auf das 
nichtleitende Material aufgeschichteL 

4. Hohlnadel, Sonde u. dgL nach Anspruch 2, beste- 
hend aus drei Schichlen: die auBere aus leitendem 
Material, die mittlere aus nicht leitendem und die 
inncre aus leitendem MateriaL Handelt es sich um 
eine Hohlnadel, so liegt ihr Lumen in dcr inneren 
Schicht 

5. Hohlnadel, Sonde u. dgl. nach Anspruch 2. welche 
zwei isolicrte Elektroden umfaBt 

6. Stromkreis nach Anspruch 1] bestehend aus einer 
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durcb Glckh- oder Wechsekpannung gespeisten 
Stromquelle, einera oder mchrexen SignaJarizei- 
gerri und den beiden Polen, die ab Vcrbindungen 
mit den EJektroden vorzugswefee in einen Sleeker 
bzw.meineBuchseendeo. 5 
7. Signaianzeiger nach Anspruch J and Anspruch 6. 
der die von den Bektroden kommende elektriscbe 
Information in akustische, optische oder andere Si- 
gnage umsetzt 

a Akustischer Signalajizeiger nach Anspruch 7, der , 0 
unterschiedfichen Lehungswiderstand zwischen 
den Heklroden in unterschiedKche Tonhohen un> 
setzL 

9. HoWnadel nach Anspruch 4, dadurcb gekenn-. 
zeichnet. daB ein Segment der HohlnadeJ Ober die 15 
Kanulenbass hinausragt, daniit beide Elektroden 
gut zugangfich sind (siehe Kg. 5 und Kg. 6) Das 
Segment kann anschlieflend noch nach auBen ge- 
bogehsein. 
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(204) wherein the first end of spring is coupled to the 
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Description 

FIELD OF THE INVENTION 

[0001 J The present invention relates generally to 
blood monitoring devices, and, more particularly, lo a 
Ihin lance and a test sensor having the same for obtain- 
ing a sample of blood. 

BACKGROUND OF THE INVENTION 

[0002} It is often necessary to quicWy obtain a sample 
of blood and perform an analysis of the blood sample. 
One example of a need for painlessly obtaining a sam- 
ple of blood is in connection with a blood glucose mon- 
itoring system where a user must frequently use the sys- 
tem to monitor the user's blood glucose level. 
[0003] Those who have irregular blood glucose con- 
centration levels are medically required to regularly self- 
monitor their blood glucose concentration level. An ir- 
regular blood glucose level can be brought on by a va- 
riety of reasons including illness such as diabetes. The 
purpose of monitoring the blood glucose concentration 
level is to determine trie blood glucose concentration 
level and then. to take corrective action, based upon 
whether the level is too high or too row. to bring the level 
back within a normal range. The failure to take corrective 
action can have serious implications. When blood glu- 
cose levels drop too low - a condition known as hypogiy- 
cemia - a person can become nervous, shaky, and con- 
fused. That person's judgment may become impaired 
and that person may eventually pass out. A person can 
also become very ill if their blood glucose level becomes 
too high - a condition known as hyperglycemia. Both 
conditions, hypoglycemia and hyperglycemia, are both 
potentially life- threatening emergencies. 
10004) One method of monitoring a person's blood 
glucose level is with a portable, hand-held blood glucose 
testing device. A prior art blood glucose testing device 
. 1 00 rs illustrated in FIG. 1 . The portable nature of these 
devces 1 00 enables the users to conveniently test their 
blood glucose levels wherever Iheuser may be. The glu- 
cose testing device contains a test sensor 1 02 to harvest 
the blood for analysis. The device 1 00 contains a switch 
104 to activate the device 100 and a display 106 to dis- 
play the bloodglucose analysis results. In order to check 
the blood glucose level, a drop of blood is obtained from 
the fingertip using a lancing device. A prior art lancing 
device 120 is illustrated in FIG. 2. The lancing device 
120 contains a needle lance 122 lo puncture the skin. 
Some lancing devices implement a vacuum lo facilitate 
Ihe drawing of blood. Once the requisite amount ol blood 
»s produced on the fingertip, the blood is harvested using 
the lest sensor 102. The test sensor 102, which is in- 
serted into a testing unit 100, is brought into contact with 
the blood drop. The lest sensor 102 draws Ihe blood to 
the inside of Ihe lest unit 100 which then determines Ihe 
concentraiion of glucose in Ihe blood. Once ihe lesulis 



of the test are dispiayed on the display 106 of the tes! 
unit 100, the tesrsensor 102 is discarded. Each newtest 
requires a new test sensor 1 02. 

[0005) One problem associated with some conven- 
5" tional lancing devices is that the user who regularly self- 
tests is required to carry at leasl two instruments '- a 
lance and a tesl unit. This places a greater burden on 
the user to remember lo carry as well as lo maintaihlwo 
separate devices. Further, a greater amount of space is 
occupied on the user's person. There can also be an 
increased expense associated with two separate units 

[0006) Another problem associated with some con- 
ventional blood glucose monitoring devices is that the 
user's blood physically contacts the elements within the 

« testing unit. Cross-contamination can be a problem if the 
monitoring device is used by more than one user such 
as in a doctor's office or other clinical setting. 

SUMMARY OP THE INVENT ION 

20 ' ~~ " 

[0007J A lance Is provided for puncturing skin and pro- 
ducing a sample of blood. The lance comprises a spring 
having a first end and a second end disposed between 
a needle and a base wherein the first end of integral 
& spring is coupled to the base and the second end of the 
spring is coupled to the needle. 
[0008) The above summary of the present invention 
rs not intended to represent each embodiment, or every 
aspect, of the present Invention. Additional features and 
30 benelits of the present invention will become apparent 
from the detailed description, figures, and claims set 
forth below. 

BRIEF DESCRIPTION OF THF nnflWiMr.c 

35 ~ " 

[0009J Other objects and advantages of Ihe invention 
will become apparent upon reading Ihe following de- 
lated description in conjunction with the drawinqs in 
which: 



FIG. 1 is a top view of a prior art blood glucose Jest- 
ing device; 

FIG. 2 is a perspective view of a prior art lance; 
FIG. 3 is a perspective view of a test sensor having 
« a thin lance according to one embodiment of Ihe 
present invention; 

FIG. 4 is front view of a thin lance according to one 
embodiment of the present invention; 
FIG. 5 is a perspective view of lest sensor according 
5° to one embodiment ol the present invention; 

FIG. 6 is a cross-sectional view of the test sensor 
illustrated in FIG. 5; 

FIG. 7 is an embodiment ol a blood glucose moni- 
toring system for use in conjunction wilh a lest sen- 
55 sor having a thin lance according to an alternative 
embodiment of the presenl invention; 
FIG. 8 is a prospective view ol an end cap and a 
bloodglucose moniloring system loi use inconjunc- 
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tion with a lest sensor having a Ihin lance according 
to a second alternative embodiment of the present 
. invention; 

FIG. 9a is a cross-sectional view of the end cap il- 
lustrated in FIG. 8; and s 
FIG. 9b is across-sectional view ol the end cap il- 
lustrated in FIG. 8 with the thin lance extended. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS to 

10010] Referring now to FIG. 3, a lest sensor having 
a Ihin sensor and lance rsensor/lance") 200 according 
to on* embodiment ol the present invention is illustrat- 
ed. The sensor/lance 200 includes a thin lest sensor 202 w 
and a Ihin lance 203. The thin lance 203 has a base 204 
which is coupled lo the test sensor 202. The remainder 
of the thin lance 203 is movable allowing a thin needle 
206 lo travel downward lo puncture a user's skin in order 
to produce a drop of Ihe user's blood. The test sensor 20 
202 has an inlet 208 through which blood is moved by 
capillary action into Ihe test sensor 202. The lest sensor 
202 and the lance 203 are generally thin and flat and 
each, have a thickness of approximately 0.006 inch. 
[001 1) Referring also lo FIG. 4, the thin lance 203 of 25 
the sensor/lance 200 wiD be described in greater detail 
The ittuslraled embodiment of the Ihin lance 203 is 
formed out of a single piece of metal. A thin spring 212 
couples the base 204 to a U-shaped member 216. The 
spring 21 2 has a first end 21 B and a second end 220, so 
Ihe first end 21 8 of which is coupled to the base 204 and 
the second end is coupled to an interior 222 of Ihe U- 
shaped member 216. The thin needle 206 is formed on 
an exterior 224 ol the U-shaped member. The two sides 
of the U-shaped member are force receiving members 35 
232,234 for providing movement to the thin needle 206. 
[0012] In operation, when a user is testing Ihe glucose 
concentration ol blood, the lest sensor 202 remains sta- 
tionary within a testing device while a lorce is imparled 
on to a top portion 236,238 of each force receiving mem- *o 
ber 232,234. The lorce receiving members 232.234 are 
driven downward thus forcing Ihe needle 206 downward 
into the user's skin. Once the force is removed from the 
force receiving members 232,234, the spring 212 re- 
tracts Ihe needle 206 Irom the users skin. « 
[0013] . Referring also to FIGS. 5 and 6, Ihe thin test 
sensor 202 wit* be described in greater detail. The test 
sensor 202 comprises a test chamber having a lest area 
240 disposed between a Ironl panel 242 and a rear pan- 
el 244. The test area 240 is designed to allow blood lo so 
move Irom the inlet 208 up the tesl area 240 via capillary 
action. An adhesive 246 is disposed on Ihe front panel 
242 lo adhere Ihe base 204 of the thin lance 203 lo Ihe 
Ironl panel 240. 

[001 4] A reagent is incorporated into the lest sensor 55 
202. The reagent is designed lo react with the glucose 
in ihe blood which moves up the test area 240. The re- 
action produces a delectable signal which is indicative 



of the glucose concentration in the sample of blood. That 
signal is then measured by a sensor which can measure 
the concentratiQn of Ihe glucose in the blood based on 
Ihe signal. The specific reagent incorporated into Ihe 
lest sensor 202 is a function of the type of serving em- 
ployed to determine the concentration of glucose in the 
blood. In the illustrated embodiment of the test sensor 
202. electrochemfcafsensffigis employed. The tesl sen- 
sor 202 includes a pair of electrodes 250 (FIG. 6) In elec- 
trochemical analysis, the change in current across the 
electrodes 250 caused by Ihe reaction of the glucose 
and ihe reagent is indicative of the concentration of the 
glucose in the blood. The reaction of the glucose and 
the reagent creates an oxidation current at the elec- 
trodes 250 which Is directly proportional to the user's 
blood glucose concentration. This current can be meas- 
ured by an appropriate sensor coupled to a pair of ter- 
minals 252 corresponding to the electrodes 250 imple- 
mented in a glucose monitoring device for use with the 
sensor/lance. 200. The glucose monitoring device can 
then communicate to Ihe user the blood glucose con- 
centration. An example of an electrochemical testing 
system is described in detail by commonly-owned U S 
Patent No. 5,723,284 entitled "Control Solution and 
Method for Testing Ihe Performance of an Electrochem- 
ical Device for Determining the Concentration of an An- 
atyle in Bloodr which is incorporated herein by reference 
in its entirety. 

[0015] Referring now lo FIG. 7. an application of the 
serisoryiance 200 is in an integrated blood glucose mon- 
itoring system 300 which integrates the lancing, the 
blood harvesting, and a blood glucose analyzer into a 
single instrument. The integrated plood glucose moni- 
toring syslem 300 contains a plurality of sensors/lances 
200 for use in a plurality of blood glucose self-tests. In 
operation, a user would activate the system 300 with a 
switch 304. A new thin sensor/lance 200 is advanced to 
ihe test end 302 of the system 300. The user would then 
press the lest end 302 ol Ihe system against the user's 
skin and depress a trigger 306 causing a spring loaded 
member (not shown) to apply a force lo the force receiv- 
ing members 232,234 of the thin lance 203. The needle 
206 would then extend through an opening 308 in Ihe. 
lest end 302 of the system 300 to puncture the user's 
skin. After the needle 206 is fully extended out ol Ihe 
opening 308, the spring 214 would withdraw the needle 
from Ihe laceration created in the user's skin through Ihe 
opening 308. Blood emerging Irom the laceration creat- 
ed in Ihe user's skin is moved from the inlet 208 by cap- 
illary action into the test sensor 202. Once the requisite 
blood sample has been obtained and the requisite lime 
has elapsed tor Ihe reaclion in the tesl sensor 202 lo 
take place, the blood glucose monitoring syslem 300 
measurers the signal produced by the reaclion and de- 
termines Ihe blood glucose concentration ol the blood 
sample. The results of the analysis are communicated 
lo the user via a display 310. The sensor/lance 200 is 
then ejected Irom the syslem 300 and discarded. 
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[00T6J Referring now to FIGS. 8, 9a, and 9b, another 
application ol the sensor/lance 200 fe in a disposable 
protective en3 cap 350. In a clinical setting, such as a 
medical doctor's office where the user isadoclor, nurse, 
or technician seeingrnultiple patients, cross contamin* s 
lion is 'a serious concern. Obviously, components of 
medical devices which come into contact with one pa- 
tient's blood can not come into contact with the user or 
another patient, The end cap 350 protects those who 
handle the end cap 350 from coming into contact with io 
the needle 206 and any blood disposed thereon after 
the sensoryiance 200 within the end cap 350 have been 
used. Only when actuated {during testing), does the 
needle 206 extend beyond the area bounded by the end 
cap 350. Accordingly, a user (doctor, nurse, technician) ts 
is protected from being punctured with the needle 206 
when connecting the end. cap 350 to or removing the 
end cap 350 from the sensor/lance 200. 
10017) AbloodgJiic()serrK>naorihgsystem360foruse 
with the disposable end cap 350 having a sensor/lance '*> 
200 disposed therein is also illustrated in FIG. 8. The 
device 360 contains a switch 362 to activate the device 
360. A trigger 364 is provided to fire a spring loaded 
plunger 366 to contact the force receiving members 
232,234 which in turn provide movement to the needle 25 
206. The when actuated, the spring loaded plunger 366 
rapidly moves downward a predetermined distance to 
move the force receiving members 232,234 and in turn 
the needle 206 a predetermined distance causing the 
needle 206 to extend beyond a test end 352 of the end so 
cap 350 a distance about equal to the needle 206 pen- 
etration deplh. The distance that the needle 206 extends 
beyond the test end 352 of the end cap 350 Is preferably 
a distance sufficient to draw a sample of blood for anal- 
ysts. Once the plunger forces the needle downward the 35 
spring loaded plunger 366 retracts a distance allowing 
Ihe needle 206 lo retract back within the bounds of the 
deposable end cap 350. Meanwhile, the sample of 
blood moves though the inlet 208 disposed adjacent to 
the lest end 352 of the end cap 350) ol the lesi*ensor 40 
202. Once the requisite blood sample has been ob- 
tained and the requisite time has elapsed for the reac- 
Hon in Ihe lesl sensor 202. Ihe blood glucose monitoring 
system 360 measurers the signal produced by the reac- 
tion and determines the blood glucose concentration of « 
ihe blood sample The results of the analysis are com- 
municated to the user via a display 368. The end cap 
350 containing the used sensor/lance 200 is then re- 
moved Irom the system 300 and discarded. The end cap 
350 and Ihe blood glucose mbnitoring system 360 have so 
suitable connectors 370, 372 for mating the end cap 350 
wilh Ihe blood glucose monitoring system 360. 
10018) Thus far. onty electrochemical analysis lo de- 
lermme the glucose concentration ol a blood sample 
has been discussed in conjunction wilh Ihe present in- 55 
ventfon. However, the thin sensor/lance 200 of the 
present invention can be used with other types ol blood 
glucose lesling melhods. fot example, colorimetric test- 



ing may be implemented in the test sensor in conjunc- 
tion with an alternative embodiment of the present In- 
vention. Colorimetrfc testing is described in commonV- 
owned U.S. Patent No. 5,723,284 entitled -Control So- 
lution and Method for Testing the Performance" of an 
Electrochemical Device for Determining the Concentra- 
tion of an Analyte in Blood,- which was incorporated 
herein by reference above. 

[0019) While the invention is susceptible to various 
modifications and alternative forms, specific embodi- 
ments thereof have been shown by way of example in 
the drawings and wiD be described in detail herein It 
should be understood, however, that it is not intended 
to. limit the invention to the particular forms disclosed 
but. to the contrary, the intention is to cover all modifi- 
cations, equivalents and alternatives falling within the 
spirit and scope of the invention as defined by the ap- 
pended claims. 



Claims 

1- A lance comprising: 
abase-, 

a spring having a first end and a second end 
the first end of the spring coupled to the base-* 
and 

a needle coupled to the. second end of the 
spring. 

2. The lance of claim I further comprising a generally 
U-shaped body disposed between Ihe second end 
of the spring and the needle, the U-shaped body 
having a interior edge and an exterior edge, the sec- 
ond end of the spring being coupled to the interior 
edge, the needle being coupled to the exterior edge. 

3. The lance of claim 2 Wherein Ihe base, Ihe spring 
Ihe body, and the needle are generally Hat. 

4. The lance of claim 3 wherein the base, the spring, 
the body, and the needle are made out of metal. 

5. The lanceof daim.4 wherein the base. Ihe spring, 
Ihe body, and Ihe needle are made out ol a single 
piece of metal. 

6. A lest sensor for use m Ihe determination of Ihe con- 
centration of a chemical in blood, the test sensor 
comprising: 

a thin test chamber having an inlet, the lest 
chamber being adapted to collect a sample of 
blood through the inlet; and 
a thin lance coupled lo the lest chamber, the 
lance being adapted to puncture skin. 
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7. The lesl sensor or claim 9 wherein the thin lance 
includes;. 

a spring having a firsl end and a second end, 
the first end coupled to the test sensor; and s 
a needle coupled to the second end of the 
spring. 

a The. test sensor of damn 9 wherein the thin lance ' 
includes: 10 

abase; 

a thin sprtng.having a first end and a second 
end, the first end coupled to the base; 
a thin, generally U-shaped. body having an in- « 
terior edge and an exterior edge, the second 
end of the thin spring coupled to the interior 
edge; and 

a thin needle coupled to the exterior edge. 

20 , 

9. The test sensor of claim 9 wherein the lest chamber 
includes a reagent, the reagent being adapted to 
produce an electrochemical reaction, the test strip 
further comprising a pair of electrodes coupled to 
the test area. & 

10. A test sensor for use in the determination of the con- 
centration of an a chemical in blood, the test sensor 
comprising: 

* 30 
a housing having a test end with an aperture 
disposed therein; 

a test chamber disposed within the housing, the . 
test chamber having an inlet disposed adjacent 
to the aperture in the lest end, the test chamber 35 
being adapted to collect blood through the inlet; 
and 

a lance disposed within the housing and cou- 
pled to the lest sensor, the lance being adapted 
to extend through the aperture in the lest end. «o 



so 
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